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A Ceologic Setting
sKinberlite or lanproite diatrenes enplaced al ong zones of basenent weakness
within or on the margins of stable cratons; often in groups of three or nore
Dawson, 1971%.
s(ften spatially related to carbonatites, but not normally occurring along
same zones of crustal weakness (Dawson, 1967; Garson, 1984). A genetic
relationship is open to question.

B. Ceologic Environment Definition

Regi onal mmgnetic, gravity, and rempte sensing surveys nmay identify deep-
seated fracture systems and related anteclises or syneclises that define zones
of \gveak crust favorable for enplacenent (de Boarder, 1982; Tsyganov, and others,
1988) .

C. Deposit Definition

I ndi vi dual diatrenes (?eneral Iy appear as circular to elliptical bodies in
renote sensing images, and on nagnetic, gravity, or resistivity maps. The
diatremes may show as distinct magnetic highs (Yakutia, West Africa) of hundreds
to a few thousand nT, but high remanence or magnetic host rocks can result in
negative or no anomalies. Gavity (order of 1 ngal), resistivity, and seismc
velocity anomalies generally show as |ows over the diatrenmes related to
serpentization and weathering of the nmafic rocks. Radi oel ement surveys have
general ly not been effective, although in Yakutia Fedynsky and others (1967)
report that they have been used to differentiate between di anond-bearing basaltic
Kimberlites from barren mcaceous kinberlites and carbonatites (da Costa, 1989;
Kamara, 1981; Gerryts, 1970; Macnae, 1979; Guptasarma and others, 1989).

D. Size and Shape of Shape Average Size/ Range
Deposi t Vertical cone, 0.1 to 5 km dianeter;
carrot-1ike generally 0.4 to 1 km
epth to about 2 km

Al teration hal oe I rregul ar about pipe thin, not geophy.
significant

Cap Elliptical cylinder 0.1 to 5 km 0-10"s mthick

85



Physi cal

E.  Properties Deposi t Al teration
(units )
kinberlites or Si, @, K
| anproite pipe met asomat i sm
1. Density 2.75" ?
( gm cni) 2.64-3. 12"
2.35-2.55"
2. Porosity | ow noder at e | ow?
3. Susceptibility 1x10*1x10*? ?
(cgs) to 2.3x10°*"
4. Remanence variabl e ?
0-0.8-2.0"
5. Resistivity 100- 2000 "™ medi um hi gh
(ohmm
6. |P Effect | ow | ow?
(msec. )
7. Seismc
Vel ocity 2.6-3.3"7 hi gh?
(km see )
8. Radi oel enent s
K (% 2.6 average medi um
0.07-6.7"
u 0. 26, average | ow
(ppm ) 20, auerag
| ow

Th (ppm 0.44, average
0.17-0.9"

F. Renpte Sensing Characteristics
Visible and near |R- lineanents may reflect
al ong which pipes were enplaced. Lineanent
| ocations (Tsyganov and others, 1988).
drainage and lithol ogies can be used for
kinberlites, such as serpentine, chlorite,
spectral absorption features that

| ocati on.

G Comments
The relatively small

coverage for identification.
amplitude of nmgnetic anomaly,
contrast
magnetic, gravity, and resistivity methods is nost
single method is universally applicable. Radioel enent
relatively little use, although they should have sone
differentiating varieties of
literature (Ratnikov, 1970)
These probably refer to serpentinized or
representative of unaltered rock. Gerryts (1967)

si ze,

and by a small

mgal / 183 neters (200 yards) of pipe dianeter for the gravity |ow
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zones of crustal
intersections may be favored
Vegetation anomalies related to
Alteration products of
and vermculite show distinct
can be detected (Kingston,

Kimberlites and |anproite.
gives very |ow values of density for
weat hered sanples and are not

gives a rule-of-thunb of

Cap

clay-rich weathering
zone-blue and yellow
ground

2. 357"
2.5-2.62"

hi gh'”

1x10°- 1x10*®
to 2x1 0°®
vari abl e

2- 100(2,3, 11,13)

| ow, O 4

1.5%

medi un®?
very |ow

| ow

weakness

1989) .

0.4-1.km of npst pipes requires detailed
Signature differs from carbonatites in reduced
negative gravity anomaly in
to the large positive anomaly of carbonatites.
used in exploration.

A conbination of
met hods have had

application in
Some Russi an

A broad

No

ki mberlites.

Host

any
cratonic
uni t



gravity high ring about the central low, and due to dense, deeper, kinberlites
has not been observed. Cuptasarma and others (1989) report both positive and
negative gravity and nmmgnetic responses over Kkinberlites in India.
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Figures A. Strong regional nagnetic linear adjacent to two kinberlite pipes
in the Wy rakarur area, Andhra Pradesh, India adapted from Quptasarna and
others (1989). Contour interval is 50 ganma. B. Resistivity and ground
nagneti c traverse across the Pal metfontein pipe South Africa adapted fromda
Costa (1989). C Avresidual gravity map of the Palmetfontein pipe also
showing its enpl acenent at the junction of the M akfontein and Rustenburg
faults, after da Costa (1989).
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